Experimental manufacture of a catheter for the measurement of blood flow rate.
The authors manufactured an experimental catheter to obtain blood flow rate, measuring not only the flow velocity but also the vessel diameter. This catheter consists of 3F Doppler and 7F external sheath catheters, and four thin wires 3 cm in length are attached to the catheters at both tips at a 90 degrees pitch. After the insertion of the catheter into the vessel, vessel diameter is calculated from the maximal width of the wires, which are expanded to a spindle shape inside the vessel; the maximal width is corrected with calibration metal markers also attached at the proximal site of the external sheath catheter. The flow velocity of the blood is calculated with the FFT (Fast Fourier Transform) analyzer. In experimental circuits as well as in the canine aorta, wires were adequately expanded, and the catheter was placed at the center of the tube or the aorta. The blood flow rate, which was calculated as a product of flow velocity and vessel diameter, was well correlated to that from the electromagnetic flowmeter, not only in the experimental circuits, but also in the canine aorta.